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SUNSHADE ASSEMBLY AND OPEN ROOF
CONSTRUCTION PROVIDED THEREWITH

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation-in-part under 35 U.S.C.
Section 120 of International Application PCT/EP2008/

066650 filed Dec. 2, 2008 and published as WO 2010/063312
in English, the content of which is incorporated herein by
reference 1n 1ts entirety.

BACKGROUND

The discussion below 1s merely provided for general back-
ground information and 1s not intended to be used as an aid 1n
determining the scope of the claimed subject matter.

Aspects of the invention relate to a sunshade assembly.

A major field of application of sunshade assemblies 1s
defined by open roof constructions for vehicles comprising a
rool opening 1n a stationary roof part and a movable closure
panel for opening and closing said roof opening, wherein
below said roof opening there i1s provided such a sunshade
assembly.

A known sunshade assembly comprises a guide rail com-
prising a fastening section, a guide channel section and a
connecting section between these two. The connecting sec-
tion 1s flexible so as to allow the guide channel sectionto yield
when the sunscreen exerts a pulling force on the guide strips.

SUMMARY

This Summary and the Abstract herein are provided to
introduce a selection of concepts 1n a simplified form that are
turther described below 1n the Detailed Description. This
Summary and the Abstract are not intended to 1dentily key
features or essential features of the claimed subject matter,
nor are they mtended to be used as an aid 1n determining the
scope ol the claimed subject matter. The claimed subject
matter 1s not limited to implementations that solve any or all
disadvantages noted 1n the Background.

A sunshade assembly includes a sunscreen having upper
and lower sides, opposed longitudinal edges and opposed
transversal edges, the longitudinal edges being provided with
guide strips which are substantially rigid 1n a transverse direc-
tion. The opposed elongated longitudinal guide rails each
include a guide channel section defining a guide channel 1n
which the respective guide strip 1s accommodated when the
sunscreen 1s moved between open and closed positions. The
guide channel of each guide rail 1s bounded on the side facing
the opposed guide rail by a guide tlange supporting the guide
strip 1n a direction towards the opposed guide rail. A part of
the guide channel section of at least one guide rail 1s resilient
such that at least the portion of the guide tlange supporting the
guide strip 1s resiliently yieldable 1n a direction towards the
opposed guide rail under the influence of forces exerted by the
sunscreen. In this assembly, only a part of the guide channel

section yields which provides a good control of the yielding
movements.

In one embodiment, the guide flange itself 15 at least par-
tially tlexible 1n a direction towards the opposed guide rail, so
that the elastic deformation 1s close to where the forces are
exerted.

The guide flange may be made separate of a remaining,
portion of the guide rail, and can be made from another
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matenal, for example plastic or spring steel. As a result, the
guide flange may be designed specifically for its resiliency or
guiding function.

A simple embodiment can be obtained if the guide flange 1s
removably connected, in particular clipped to the remaining
portion of the guide rail, for example to an adjacent, substan-
tially horizontal portion of the guide rail.

An aspect of the invention further relates to a guide rail
assembly as described above, and to an open roof construc-
tion for a vehicle, comprising a roof opening 1n a stationary
rooi part and a movable closure panel for opening and closing
said roof opening, wherein below said roof opening there 1s
provided at least one sunshade assembly as described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

Hereinatter the invention will be further elucidated with
reference to the drawing schematically showing embodi-
ments of the invention by way of example.

FIG. 1 shows, schematically and 1n a perspective view, a
sunshade assembly applied to an open roof construction;

FIG. 2 shows a transverse cross section according to the
lines II-1I 1n FIG. 1.

FIGS. 3 and 4 are views corresponding to that of FIG. 2 and
showing alternative embodiments of the guide channel.

FIGS. 5 and 6 are sectional views along the line V-V 1n FIG.
4, 1n two different positions of the spring.

FIG. 7 1s a view corresponding to that of FIG. 2 and show-
ing a further alternative embodiment of the guide channel.

1]

DETAILED DESCRIPTION OF THE
ILLUSTRATIVE EMBODIMENTS

Firstly referring to FIG. 1, an open roof construction for a
vehicle 1s 1llustrated schematically 1n dotted lines. Said open
roof construction comprises a roof opening 1 1n a stationary
roof part 2 of the vehicle, such as a passenger car, and a
movable closure panel 3 which, by means not illustrated in
detail but known per se, can be moved for opening and closing
said roof opening 1. In FIG. 1 the closure panel 3 has been
illustrated 1n a position 1n which it opens the roof opening 1.

Below the roof opening 1 a sunshade assembly 1s posi-
tioned. Basically, said sunshade assembly comprises a flex-
ible sunscreen 4, a rotatable winding shait 5 for winding and
unwinding the sunscreen 4, and two opposite guide rails 6 and
7 for cooperation with two opposite longitudinal edges of the
sunscreen 4.

In so far the sunshade assembly has a conventional shape.
Further, 1n a way known per se, the end of the sunscreen 4
opposite the end which 1s wound onto the winding shatt 5 1s
provided with an operating beam 8 which may be gripped
manually or driven by an electric motor or the like for oper-
ating the sunscreen 4 and locating 1t 1n a desired position. The
opposite ends of the operating beam 8 are guided 1n guides not
illustrated here (extending along with or integrated into the
guide rails 6, 7).

Now Relerence 1s Made to FIG. 2.

FIG. 2 shows a cross section of one transverse edge of the
sunscreen 4 and of the guide rail 7. The guide rail 7 comprises
a guide channel section 9 for cooperation with the sunscreen
4, a main section 10 which may include the operation mecha-
nism for the closure panel and a connecting section 11 inter-
connecting the main section 10 and the guide channel section
9.

There 1s shown a side portion 12 of the sunscreen 4 which
in this case 1s substantially inelastic at least 1n transverse
direction (transverse to the guide rail 7). It may for example
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be made from a relatively thick fabric. Of course, 1t 1s possible
to make a portion or the whole sunscreen from stretchable
material, such as stretch textile, but this 1s not necessary
according to the invention. The fabric may be treated so as to
obtain a low frictional resistance when sliding along the guide
rail 6 or 7.

Attached to the lateral outer end of each side portion 12 of
the sunscreen 4 1s a guide strip 13, which 1s thus provided on
cach longitudinal edge of the sunscreen 4. This guide strip 13,
which 1s straight in cross section in this embodiment, 1s
accommodated 1n the guide channel defined by the guide
channel section 9 of the guide rails 6, 7. The guide channel
section 9 1s shaped such that the guide strip 13 1s guided in the
guide channel with such orientation that 1t makes an acute
angle with the main portion of the sunscreen 4 1n the trans-
verse direction.

In this embodiment, 1n which the sunscreen portion 12 1s
attached to an extreme edge, 1n this case the upper edge, of the
guide strip 13 (or at least the forces from the sunscreen are
exerted on the upper edge), the gmide strip 13 1s only 1n
contact with the guide channel section 9 1n 1ts upper portion
on the side facing the sunscreen 4 (guide channel portion 9a)
and 1n 1ts lower portion on its side facing away from the
sunscreen 4 (rounded guide channel portion 956). In height
direction, that 1s 1n a direction perpendicular to the longitu-
dinal axis of the guide strip 13 and within the plane of the
guide strip 13, there 1s freedom of movement for the strip 13
and normally the strip 13 remains clear with 1its longitudinal
edges from the upper and lower walls of the guide channel
section 9.

The guide channel section 9 1s bounded on the side facing
the sunscreen 4 and facing the opposed guide rail (not shown)
by a guide flange 14 having on 1ts free end a gmide edge 15.
This guide edge 15, 1n the position shown 1n FIG. 2, 1s 1n
contact with the lower side of the portion 12 of the sunscreen
4. The position of the guide strip 13 according to FIG. 2 1s an
equilibrium position to which the guide strip 13 will return
after 1t has been displaced by external influences, for example
i somebody pushes against the sunscreen from below. A
second guide edge 18 substantially opposite to the gmide edge
15, but preferably ofiset towards the opposed guide rail, may
guide the sunscreen on the other, in this case upper, side so as
to prevent large vertical forces on the guide strip 13. The
guide strip 13 1s able to pivot against the resiliency of the
guide flange 14, thereby using the stationary guide channel
portion 96 substantially as a (movable) pivot point for the
guide strip 13, so that the acute angle of the guide strip 13 with
respect to the main portion of the sunscreen 4 varies and
thereby adapts to the stretching forces 1n the sunscreen 4. So,
the guide strip 13 1s supported on opposite sides by two
spaced apart parts wherein one part 1s stationary and the other
1s resiliently movable, 1n this case the one facing away from
the other guide rail 6.

The behaviour of the guide strip 13 in the guide channel
section will be comparable to that as disclosed 1n the interna-
tional application PCT/EP2008/061201, the contents of
which are incorporated herein by reference thereto.

As 1s clearly shown 1n FIG. 2, the guide flange 14 can be
made from a separate part, in this case a part made of a
different resilient material which 1s clipped to a horizontal
flange 16 of the remaining portion of the guide channel sec-
tion 9 by means of a clip portion 17 or another fixed or
removable connection. The guide tlange 14 15 designed such
that 1t will slightly yield under the pretension force in the
sunscreen 4 so a to keep 1t taut, and 1t may yield further under
temporary higher tension forces exerted by the sunscreen on
the guide flange 14, for example as a result of (temperature)
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shrinkage. The yielding properties will also compensate pro-
duction tolerances 1n sunscreen 4 and guide rails 6, 7 so that
the sunscreen 4 will be kept taut 1n every situation, and the
frictional resistance of the guide strips 13 1n the guide channel
section 9 will be kept within tight limiats.

The guide flange 14 can be made of spring steel or another
resilient material such as plastic. The remaining part of the
guide channel section 9 and preferably the guide rail 6, 7 1s
made from a suitable low friction material such as aluminium
or plastic. The gmde edge and/or guide channel may be
treated to turther reduce frictional resistance. In one embodi-
ment, both guide rails have a structure as 1s represented in
FIG. 2, but 1n principle it would be possible to make the
opposed guide channel section with a stiff guide flange
instead of such resilient guide flange 14.

FIG. 3 shows an alternative “upside down” embodiment
which will work 1n a similar way as the first embodiment.

FIG. 4 shows a further embodiment in which that the guide
flange 14 1s slidably connected and resiliently attached to the
remaining portion of the guide channel section 9, so that 1t
may slide towards and away from the opposed guide rail 6
under a spring force. More particularly, the guide flange 14 1s
a strip guided substantially parallel to the surface of the sun-
screen 12, and 1s guided with a guide end 1n a linear gmide
portion 18 of the guide channel section 9 spaced from the
lower side thereof. A separate spring 19 (or several springs
distributed over the length of the guide flange 14) 1s accom-
modated within the guide portion 18 and biases the guide
flange 14 so as to stretch the sunscreen 12. In this embodiment
the guide flange 14 1s provided with a stop 20 determining the
maximum distance or spring path of the guide flange 14 away
from guide portion 18 but this stop may be dispensed with.
The end of the guide flange 14 facing the guide strip 13 of the
sunscreen 12 has a rounded head 21 to enable smooth engage-
ment of the guide strip 13 under different angles. The guide
flange 14 may be made of steel, plastic or other suitable
material. The lower side of the linear guide portion 18 may
guide the portion 12 of the sunscreen 4.

An embodiment of the spring 19 1s shown in FIGS. 5 and 6.
The spring 19 1s sinus or zigzag-shaped such that the zigzag or
sinus extends in the plane 1n which spring force 1s needed. In
the embodiment shown, the spring 19 can be extended some-
what when the sunscreen 4 and therewith the guide strip 13 1s
moved so that the lateral width of the spring 19 and thereby
the lateral force on the guide strip 13 1s reduced and lower
force 1s needed to move the sunscreen 4. When the sunscreen
4 1s stationary again the spring 19 returns to 1ts original shape
and the spring force 1s maximized so that the sunscreen 4 1s
tensioned 1n an adequate manner.

FI1G. 7 shows a variation of the embodiment of FIG. 4, 1in
which the guide tlange 14 1s connected to the operating beam
8 by means of a connecting member 22, such that the guide
flange 14 moves together with the sunscreen 4 and guide strip
13. The guide flange 14 may be rolled up together with the
sunscreen, but then of course the shape of the guide flange 14
should be such that it can be rolled up. In the embodiment
shown, the guide tlange 14 could be moved 1nto a guide rail
extending past the winding shaft 5 (not shown). The spring 19
will move together with the guide flange 14 and the spring 19
and guide flange 14 will be guided 1n an effective way with
respect to the guide rail 6, 7. The spring 19 may be connected
to the operating beam 8 as well, 1f desired, such that the spring
19 15 extended before the guide flange 14 1s moved.

From the foregoing it is clear that the invention provides a
sunshade assembly which has a simple yet effective guide
means for the sunscreen, which excels 1n low and constant
friction properties.
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Although the subject matter has been described 1n lan-
guage directed to specific environments, structural features
and/or methodological acts, 1t 1s to be understood that the
subject matter defined 1n the appended claims 1s not limited to
the environments, specific features or acts described above as
has been held by the courts. Rather, the environments, spe-
cific features and acts described above are disclosed as
example forms of implementing the claims. For example, the
cguide flange may comprise a resiliently yieldable hinge
instead of being resiliently itself. It 1s also possible that a
portion of the guide channel section adjacent to the guide
flange 1s resilient. It 1s further conceivable that only a part of
the guide flange 1s resilient or resiliently movable. The guide
strip may also be guided by two flanges, of which one or each
1s resiliently flexible. The guide strip of the sunscreen may
have other cross sectional shapes, such as a circular segment
or other non-straight shapes. It would also be possible that the
guide tlange 1s stationary, while the guide channel portion on
the other side of the guide strip 1s resilient, or both could be
resilient.

What is claimed 1s:

1. A sunshade assembly comprising:

a sunscreen made of a flexible matenial, having upper and
lower sides, opposed longitudinal edges and opposed
transversal edges;

a separate guide strip attached to the sunscreen proximate
cach of the longitudinal edges, each guide strip being
substantially rigid 1n a transverse direction to the longi-
tudinal edges; and

opposed elongated longitudinal guide rails each including
a guide channel section defining a guide channel 1n
which the respective guide strip 1s accommodated when
the sunscreen 1s moved between open and closed posi-
tions, the guide channel of each guide rail being bounded
on a side facing the opposed guide rail by a guide flange
supporting the guide strip 1n a direction towards the
opposed guide rail, wherein a part of the guide channel
section of at least one guide rail 1s resilient such that at
least a portion of the guide flange supporting the guide
strip 1s resiliently yieldable in a direction towards the
opposed guide rail under the influence of forces exerted

by the sunscreen, and wherein the guide channel section

further comprises a stationary guide channel portion

having a convex surface and wherein the guide strip 1s
supported 1in the guide channel on a first side by the guide
flange and an opposite side by the convex surface of the
stationary guide channel portion.

2. The sunshade assembly according to claim 1, wherein
the guide tlange itself 1s at least partially flexible in a direction
towards the opposed guide rail.

3. The sunshade assembly according to claim 1, wherein
the guide flange 1s joined to a remaining portion of the guide
rail as a separate part.

4. The sunshade assembly according to claim 3, wherein
the guide flange 1s made from another material than the
remaining portion of the guide rail.

5. The sunshade assembly according to claim 4, wherein
the guide flange 1s removably connected to the remaiming
portion of the guide rail.

6. The sunshade assembly according to claim 5, wherein
the guide flange 1s connected to an adjacent, substantially
horizontal portion of the guide rail.

7. The sunshade assembly according to claim 1, wherein
the guide flange 1s oriented at an acute angle transversely to
accommodate the guide strip at an acute angle with respect to
a main portion of the sunscreen.
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8. The sunshade assembly according to claim 1, wherein
the guide strips are bendable along their length, and the sun-
shade assembly further comprises a rotatable winding shait
configured to wind and unwind the sunscreen and the guide
strips at a first one of the transversal edges.

9. The sunshade assembly according to claim 1, wherein
the guide tlange comprises a free end with a guide edge which
1s 1n engagement with and guides a side of the flexible sun-
screen facing the guide strip.

10. The sunshade assembly according to claim 9, wherein
the sunscreen 1s attached to one edge of the strip, the guide
channel being shaped such that the guide strip 1s 1n contact
with the guide channel only with a portion of the guide strip
remote from the sunscreen on a side of the guide strip facing
away from the sunscreen and with a portion of the guide strip
adjacent the sunscreen on side of the guide strip facing the
sunscreen.

11. The sunshade assembly according to claim 1, wherein
the guide strip 1s substantially straight in cross section.

12. The sunshade assembly according to claim 3, and fur-
ther comprising at least one spring member, wherein the
guide flange 1s slidable 1n a guide portion of the guide channel
section, and 1s biased by said at least one spring member.

13. A sunshade assembly comprising:

a sunscreen made of a flexible material having upper and
lower sides, opposed longitudinal edges and opposed
transversal edges;

a separate guide strip which 1s substantially rigid 1 a
transverse direction to the longitudinal edges, wherein
cach separate guide strip 1s attached to one of the longi-
tudinal edges to allow free pivoting movement with
respect to the sunscreen; and

opposed elongated longitudinal guide rails each including
a guide channel section defining a guide channel 1n
which the respective guide strip 1s accommodated when
the sunscreen 1s moved between open and closed posi-
tions, the guide channel of each guide rail being bounded
on a side facing the opposed guide rail by a guide flange
supporting the guide strip in a direction towards the
opposed guide rail, wherein the guide tlange supporting,
the guide strip 1s joined to a remaining portion of the
guide rail as a separate part and 1s biased by a spring
force 1n a direction towards the opposed guide rail under
the influence of forces exerted by the sunscreen, and
wherein the guide strip 1s supported within the guide
channel section against an arcuate surface of a stationary
guide channel portion so as to substantially pivot with
respect to the guide channel section against the spring
force wherein contact of the guide strip with the station-
ary guide forms a pivot that moves on the arcuate surface
based upon the force exerted on the sunscreen, and
wherein the guide strip 1s supported 1n the guide channel
on a first side by the guide flange and an opposite side by
the stationary guide channel portion to limit pivoting
movement of the guide strip.

14. The sunshade assembly according to claim 13, and
further comprising at least one spring member wherein the
guide flange 1s slidable 1n a guide portion of the guide channel
section, and 1s biased by said at least one spring member.

15. An open roof construction for a vehicle, comprising a
rool opening 1n a stationary roof part and a movable closure
panel configured to open and close said roof opening, wherein
below said roof opening there 1s provided at least one sun-
shade assembly according to claim 1.

16. A guide rail assembly for a flexible sunscreen having
guide strips on opposed longitudinal edges, comprising:
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opposed elongated longitudinal guide rails each including
a guide channel section defining a guide channel 1n
which a respective guide strip of the sunscreen can be
accommodated, the gmide channel of each guide rail
being bounded on a side facing the opposed guide rail by
a guide flange supporting the guide strip in a direction
towards the opposed guide rail and 1s bounded on the
other side by a guide channel portion having a convex
surface that 1s spaced from the guide flange, wherein at
least one of the guide flange and guide channel portion 1s
resilient and having a spring force and configured such
that the guide strip 1s able to pivot against the spring
force when the sunscreen pulls 1n a direction towards the
opposed guide rail, the guide flange comprising a free
end with a rounded guide edge to engage and guide a
side of the tlexible sunscreen.

17. The guide rail assembly according to claim 16, wherein
the guide flange 1s resilient, and the guide rail assembly
turther comprises a separate spring member configured to
provide the resiliency.
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18. The guide rail assembly according to claim 17, wherein
the guide flange 1s movable 1n a longitudinal direction of the
guide rail, and 1s coupled to the sunscreen.

19. The guide rail assembly according to claim 17, wherein
the spring member 1s configured to exert a larger spring force
on the guide strip and sunscreen when the sunscreen 1s sta-

tionary than when the sunscreen 1s moving in the longitudinal
direction of the guide rail.

20. The guide rail assembly according to claim 16, wherein
the convex surfaces are configured to face each other when a
sunscreen extends between the opposed guide rails.

21. The sunshade assembly according to claim 1, wherein
the convex surfaces are configured to face each other with the
sunscreen extending between the opposed guide rails.

22. The sunshade assembly according to claim 13, wherein
the arcuate surfaces are configured to face each other with the
sunscreen extending between the opposed guide rails.
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